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Human actinomycosis with involvement of the spine is a rare condition although it has
been  ﬁrst described a long time ago. It is probably underrecognized since its clinical presen-
tation  is often misleading and accurate bacteriological diagnosis is challenging. We  herein
report  a rare case of cervical actinomycosis with paravertebral abscess and spondylitis
imputed  to an infection by Actinomyces meyeri in a 52-year-old immunocompetent Caucasian
man.  A. meyeri should be considered as a potential cause for subacute or chronic spondyli-Actinomyces
Spondylitis
MALDI–TOF mass spectrometry
16S  rRNA
tis,  even in immunocompetent subjects. Modern diagnostic tools such as Matrix-Assisted
Laser  Desorption–Ionization Time of Flight mass spectrometry and 16S rRNA sequencing
are  efﬁcient for accurate microbiological identiﬁcation.
shoulders.  Previous therapeutic management with NSAID
© 2013 Elsevier Editora Ltda. Este é um artigo Open Access sob a licença de CC BY-NC-NDIntroduction
Actinomycosis is a chronic suppurative infection caused by
Actinomyces spp., which are facultative anaerobic, branch-
ing  Gram positive, acid-fast negative bacilli, belonging to
the  normal ﬂora of the oropharyngeal cavity. It is charac-
terized by abscess formation, tissue ﬁbrosis and draining
sinuses.1,2 The most classical presentation of the disease is
the  cervico-facial form, accounting for approximately half
the  cases, followed by thoracic, abdomino-pelvic and cere-
bral  localizations.1 Spinal involvement is a rare feature,
although it has been described for a long time in the
1–5literature. The diagnosis of actinomycosis is quite challeng-
ing  given the insidious evolution, mimicking other diseases
such  as malignancies, and the speciﬁc procedures required for
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Este é um artigo Open Access sob a licençaaccurate microbiological identiﬁcation of the pathogen. We
herein  report a rare case of cervical actinomycosis with
paravertebral abscess and spondylitis of the sixth cervical ver-
tebra associated with Actinomyces meyeri isolation from blood
and  prevertebral pus cultures in an adult immunocompetent
male patient.
Case  presentation
A 52-year-old man  was  admitted to our hospital with a 3-
week  history of inﬂammatory cervical pain, irradiating to both75 Bordeaux Cedex, France.
systemic  administration and a short-course of corticotherapy
had  failed to improve the clinical picture and symptoms
even worsened. At admission, physical examination was
 de CC BY-NC-ND
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Fig. 1 – MRI  sagittal slide of the cervical spine (STIR
sequence) showing spondylitis of the sixth cervical
vertebra with prevertebral abscess and inﬁltration of the
neighboring  soft tissues and muscular compartment in a
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rather  than to hematogenous spread. Differential diagnoses2-year-old immunocompetent man.
haracterized by fever up to 40 ◦C and exacerbation of the
ain  while pressing on the cervical spine and paravertebral
uscles. A critical orodental presentation was  evidenced.
iological tests revealed the following abnormalities: hyper
eucocytosis  at 21 G/L (normal <10) with 90% of polymor-
honuclear cells and a marked inﬂammatory syndrome with
 C-reactive protein level at 347 mg/L (normal <5) and a ﬁbrin-
gen  at 11.5 g/L (normal <5.0). Human immunodeﬁciency
irus (HIV) infection was  ruled out by serological testing as
ell  as hypogammaglobulinemia by serum electrophoresis.
lycemia was  within normal range. There was  no past or
ecent  history of alcohol intake. A magnetic resonance imag-
ng  (MRI) of the cervical spine revealed a spondylitis of the
ixth  cervical vertebra surrounded by a prevertebral abscess
eighboring the vertebras C5 to C7, completed by a signiﬁcant
nﬁltrative lesion involving the soft tissues and muscular
ompartment invading the overall cervical site (Fig. 1). Fol-
owing  a computed tomography (CT) guided sampling of the
bscess  and blood puncture for microbiological investiga-
ions,  an empiric antibiotic combination with intravenous
moxicillin (4 g every 6 h) and gentamicin (10 mg/kg once a
ay)  was  started. Patient condition dramatically improved
ollowing the initiation of the anti-infectious course. Concur-
ently,  microbiological investigations were contributive with
nitial  identiﬁcation of a methicillin susceptible Staphylococcus
pidermidis and the consecutive isolation of an Actinomyces sp.
train using BacT/Alert SN® anaerobic medium (BioMerieux,
raponne, France) and pricking out the broth on Columbia
gar  supplemented with 5% plain sheep blood (BioMerieux,
raponne, France). The latter (named CRL1) was  identiﬁed as
. meyeri using Matrix-Assisted Laser Desorption–Ionization
ime of Flight (MALDI–TOF) mass spectrometry. Subsequently,4;1 8(1):106–109  107
a sequence analysis of the 16S rRNA gene was  carried out. A
total  of 1441 continuous nucleotides were  determined using
the  Sanger method. The sequence of isolate CRL1 (GenBank
accession number KC522297) was compared to all bacterial
sequences available from the GenBank database using the
BLAST  program (http://www.ncbi.nlm.nih.gov/blast/Blast.cgi).
Sequences  with more  than 90% homology were  selected
to  build a phylogenetic tree using the neighbor-joining
algorithm6 with the Mega5  software7 (Fig. 2). Our isolate
was  found to have 99.4% homology with the A. meyeri strain
TTE10  (GU561321) and 99.9% homology with the A. meyeri
strain  Prevot 2477B (NR029286). Thus, isolate CRL1 was
deﬁnitely identiﬁed as A. meyeri. Therefore, we  considered
S.  epidermidis as a contaminant. The ongoing treatment
was replaced by an oral combination of amoxicillin (4 g per
day)  and clindamycin (600 mg  every 8 h) for a three-month
course, followed by amoxicillin alone for six months more.  In
addition, the patient underwent an avulsion of teeth 46 and
47,  presumed to be the entry point of the infectious process.
A  cervical MRI performed ﬁve months after the initiation
of  treatment showed disappearance of the prevertebral
abscess and of the inﬁltrative presentation surrounding soft
tissues.  Three years later, the improvement in the general
condition was  conﬁrmed and the patient considered as
cured.
Discussion
Members of Actinomyces genus are fastidious, facultative,
anaerobic, Gram positive and acid-fast negative branching
bacilli. They are closely related to the aerobic Nocardia spp.,
and  classiﬁed as higher prokaryotic bacteria as well as the
Mycobacteriacae family, which belongs to the same order
Actinomycetales. Numerous Actinomyces species may  cause dis-
ease in human. The most frequently reported is Actinomyces
israelii and was ﬁrst isolated in 1891 from a lung abscess.3
Actinomyces spp. considered an opportunistic pathogen in
humans  belongs to the normal ﬂora of the oropharyngeal
cavity. It can result in infection either in immunocompetent
or immunocompromised persons, notably when a break in
the  mucosa of the gastrointestinal tract occurs, wherever
between the oral cavity and the rectum.1 Thus, actinomycosis
has  been conditioned by numerous risk factors such as dental
care  and sepsis, abdominal surgery, appendicitis, diverticuli-
tis,  or the use of intrauterine and intravaginal devices.3 In
our  patient, entry of infectious agent was attributed to the
detrimental dental and periodontal condition. Actinomycosis
is  classically described through several clinico-anatomical
features. The cervico-facial form accounts for approximately
half the cases. Thoracic and abdomino-pelvic localizations
are  found in 15% and 20% of the cases, respectively. Lastly,
invasion of the central nervous system is considered as a
very  rare condition.1 Spinal involvement is an exceptional
feature, which represents less than 5% of the concerned
sites. It is usually secondary to infection of contiguous tissues
2,3include  all chronic and suppurative infectious processes. The
main  differential diagnoses are nocardiosis, tuberculosis,
spondyloarthritis and primary or secondary malignancies.
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Patient (KC522297)
A. meyeri TTE10 (GU561321)
A. meyeri Prevot 2477B (NR 029286)
A. odontolyticus TonEJ13 (GU561318)
A. odontolyticus CCGU 20536 (NR 041983)
A. odontolyticus CCGU 32834 (AJ234042)
A. georgiae AGU5 (GU561319)
A. georgiae 6843DSM (NR 025523)
A. georgiae 600681/2009 (FJ 821296
A. vaccimaxillae R10176 (NR 025523)
A. cardiffensis CCUG 44997 (NR 025521)
A. turicensis APL 10 (NR 037020)
A. funkei CCUG 42773 (NR 028960)
A. hyovaginalis 1192/5 (NR 026097)
A. suimastitidis CCUG 39276 (NR 025401)
A. canis CCUG 41706 (NR 025366)
A. radingae ATCC 51856 (NR 026169)
Varibaculum cambriense CCUE 44998 (NR 042127)
Mobiluncus curtisii ATCC 35242 (NR 042124)
Mobiluncus mulieris CCUG 20071 (NR 042086)
A. europaeus CCUG 32789A (NR 026363)
A. hominis 7894GR (FJ617539)
A. graevenitzii CCUG 27294 (NR 042167)
A. gerencseriae 2-606-032 (X 80414)
A. massiliensis 4401292 (NR 044288)
A. oricala R5292 (NR 025559)
A. denticolens NCTC 11490 (NR 026181)
A. radicidentis CCUG 36733 (NR 025379)
A. sp. WL80 (KC 196072)
A. slackii CCUG32792 (NR 041982)
A. bowdenii M1956-95-1 (NR 041982)
A. viscosus NCTC 10951 (NR 026228)
A. naeslundii CDCW 826 (NR 037033)
A. urogenitalis CCUG 38702 (NR 025364)
A. bovis NCTC 11535 (NR 044862)
A. catuli CCUG 41709 (NR 025397)
A. howelii NCTC 11636 (NR 026180)
A. hordeovulneris CIP 103149 (NR 026225)
A. marimammalium CCUG 41710 (NR 025395)
A. hongkongensis HKU 8 (NR 025200)
Arcanobacterium hippocoleae CCUG 44697 (NR 025442)
Truperella abortisiuis Murakami (NR 041607)
Actinobaculum urinale R9242 (NR 028978)
Jonesia denitrificans DSM 20603 (NR 029274)
Jonesia quinghaiensis QH3A7 (NR 029030)
Ruania albidiflava AS4-3142 (NR 043736)
Georgenia thermotolerans TT02-04 (NR 041687)
Georgenia ruanii YIM004 (NR 043636)
Serinibacter salmoneus Kis4-28 (NR 041692)
A. cumminsii 445 (AJ 234042)
Arthrobacter albus CF-43 (NR 025361)
Fig. 2 – Phylogenetic tree of 16S rRNA sequences of patient isolate and non-redundant strains with at least 90% homology
found in the GenBank database, constructed by using the neighbor-joining method. GenBank accession numbers are given
in parentheses.Unlike spinal tuberculosis, actinomycosis usually spares
intervertebral discs and involves the adjacent pedicles and
transverse  processes, as well as the neighboring ribs.2 Micro-
biological  diagnosis requires appropriate clinical specimens,
such  as pus, and enriched culture media. They best grow
at  37 ◦C in an atmosphere containing 6–10% carbon dioxide.
Classically, Actinomyces spp. appears as “molar-tooth” colonieson  agar or as “bread-crumb” colonies in suspension in broth-
media.1 Identiﬁcation of species is difﬁcult. The procedure
relies on complex phenotypic testing and, when insufﬁcient,
on  mass spectrometry or 16S rRNA sequencing. In tissues,
Actinomyces spp. grows in microscopic or macroscopic clusters
of  tangled ﬁlaments. When grossly visible, these clusters may
exude  from soft tissues through sinuses, taking a yellowish or
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rownish color and are called “sulfur granules”. Of note, their
dentiﬁcation  is not speciﬁc of the actinomycosis occurrence
nd  their absence cannot rule out the diagnosis.1 Other
acteria such as Actinobacillus actinomycetemcomitans,  Eikenella
orrodens,  Fusobacterium spp., Bacteroides spp., Capnocytophaga
pp., Staphylococcus spp., Streptococcus spp. and Enterococcus
pp.  may  be concomitantly isolated from the same clinical
pecimens but their role in pathogenicity remains deﬁnitely
nclear.  They could hypothetically facilitate the growth of
ctinomyces  spp. by reducing the oxygen tension.1,3 Penicillin
 is the cornerstone of the treatment of actinomycosis.
owever, Actinomyces species are susceptible to various
ntimicrobials including tetracyclines, erythromycin, clin-
amycin,  cephalosporins, carbapenems, streptomycin and
hloramphenicol.1 The most commonly reported alternative
n  penicillin-sensitive patients is clindamycin, especially
n  severe cases, such as in our patient.8,9 A long duration
f  treatment is generally suitable to prevent relapses and
 combined medico-surgical approach is to be required for
omplicated  forms of the disease.1
onclusion
pondylitis due to Actinomyces spp. is an exceptional fea-
ure.  However, this diagnosis must be considered in case
f  an insidious spondylitis in a patient with consistent
xposure conditions. In addition, it must be kept in mind
hat  co-infection with other bacteria may  be possible and
hallenging in microbiological diagnosis issues. Accurate
dentiﬁcation of species relies on 16S rRNA sequencing and
nalysis.  However, this case shows that MALDI–TOF mass
pectrometry could represent an emerging and valuable
lternative to the latter as the result can be promptly pro-
ided.
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